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UNITED STATES

PaTEnT OFFICE.

OREL D. ORVIS, OF CHICAGO, ILLINOIS,

'STEAM-BOILER FURNACE.

SPECIFICATION forming part of Letters Patent No. 538 274 dated April 30, 1895.
| Apnhce.tlon ﬁled Tul y 16, 1894. Serial No 517,647, (No mnﬂel )

To all whom ©t may concerh:

Be it known that I, OREL D. ORVIS, a citi-
zen of the United Stnte residing at Ohloaﬂ'o

have invented certain new and useful Im-
provements in Steam-Boiler Farnaces; and I
do declare the following to be a full, olear and
exact description of the invention, such as will
enable others skilled in the art to Wlnoh 1t ap-

being had to the accompanying drawings, and ;
to the letters of reference marked thereon |

which form a part of this specification.

My invention relates to steam boiler fur-
se-
curing practically complete combustion; and
applying the heat to the boilersurface i in such

ciency in steam
To secure these results, I use

naces. Its objeet is to economize fuel by

manner as to attain high effi
production.
two grates, inclosing each with a low arch
from the rear end of which the products of

combustion are discharged into a combustion

chamberlocated between two bridge walls and
opening to a flue below the level of the grates
and extending forwardly and discharging up-
wardly through a narrow lonﬂ‘ttudlnal a,per-

ture directly upon the crown sheet of the
boiler.

The invention conelsts further in various

minor details of construction hereinafter fully
described. I

In the accompanying drewmws Flgure 1is
a transverse vertical section on the linel1

of Fig. 3. Fig. 2 is a plan section taken im-

mediately below the boiler. Fig. 3 is a longi-
tudinal vertical section on the hne 3 3 of Flﬂ‘
2, the boiler being in elevation. Fig. 4 is a

~ similar view on the line 4 4 of Fig. 2. Fig. 5

40

45

is a transverse vertical section on the hne 585
of FI“‘ 3, and Fig. 6 18 a transverse vertical

| seot1on of the ﬂne below the grates showing

one form of construction..

Essential to the complete combustion of the
inflammable gases set free by the initial com-
bustion of the fuel is the maintenance of a

‘high temperature until the desired result is

attalned. Contact of the gases with water
surfaces must be avoided, and hence the most
common construction of smoke burning fur-
naces leaves the forward portion of the bo11er
to be heated through masonry, the gases be-

| ing led back through combustion flues un-
til complete mﬂemmntton has been accom-
i plished.
in the county of Cook and Sta,te of Illmms,-

In the furnace formlnn- the subJeot of this

application, I have attamed complete com-

bustion while throwing the hot vapor result-
ing therefrom upon the forward end of the
bmler and carrying it thence along its-entire

_ llenﬂ'th
pertains to make and use the same, reference |
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Ishow in the drawings the ordinary front .

wall, A, and side walls, A’ A’. The boiler is
represented at B, and the grates at C. Two
sets of grates are used and each set 1s covered
by a Iow brick arch E, extending from the
frontwall, A, tothe brtdfre wall F, whlch closes
its end a,nd Whloh 1S located some distance
back of the grates. A bridge wall, D, is lo-
cated immedmtely back of the n'ra,tes Q and
extends a short distance above them, flue

“space being provided between it and the ar ¢ch.

Between the two brldwe walls, D, If, there is
a combustion chamber, d, extending down-

wardly and opening forwardly through the

wall, D, into a flue, G, below the level of the

{9

grates, and extending forwardly to the front

wall, A, and having a narrow longitudinal
opening along its upper side through which
the products of combustion make their exit,
passing npwardly between two arches, E, E,
and being delivered directly upon the crown

sheet of the boiler, B, and carried back over

the bridge wall, F. Upon the top of the wall,
D, I p]a,oe some fire-brick, £, spaced apart 50
tha,t the carbonic oxide c1roulatee among them

| and they become highly heated. The ﬂne G,

terminates at the rearward side of the wall
D, and a plate, H, closes the .space between
thetwo arches, E, E, from that line back to
the face of the wall, F, so that the smoke is
forced down to the mouth of the flue, G.
The flue, G, is shown in Figs. 1, 2, 3, and 4
as a steel water shell, having its edges, ¢, ¢,

uptarned and prolong ged in perallel planes to

the altitude of the bridge wall,D. A service

i pipe, K, leads from the “bottora of the boiler,

B, at its rearward end and enters this water
Shell at itsrearwardendand atits lowest point.

‘I'wo return pipes, L, 1, lead from the top of
‘the forward end of its upturned edges, g, g,

to the boiler, so that provision is made for
free and rapid circulation. -
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If desired the flue may be of masonry as | boxes, of a flue located between the fire-

shown at G’, in Ifig. 6, and metal sheath, ¢/,
may Le used to bmd 1t together.

The discharge aperture of the flue, 3, is s0
narrow that the draftiscarried throughoutits
length. To insure this result the. rearward
portion of this aperture may be closed in part
by brick, as i/, i/, spaced apart. ,.

Combustion is complete in the chamber, d,
where the two currents meet directly below
the plate, II, so that the temperature within
the flue, G, is very high and the development

of steam in the water shell forming its walls

is very rapid.

The minor features of the furnace shown
but not already described are the T-beams,
E, running from the wall, A, to the wall, I‘
for supporting the inner ends of the alehe-,,
E, their outer ends being set in the walls, A’,

A’; thefeed pipe, &, entering the service pipe,

K, and the'pipes, (, [, [,leading forward from
the water shell and providing means torelean-
ing it. |

This furnace is of espeelal value for the con-
sumption of anthracite coal. 'T'helow arches,
E, E, become highly heated ang the mﬂamma,-
tiou of the carbonic oxide continues, showing
a blue flame, from the front of the fire- boxes
through the passages over the bridge-wall, D,

the mﬂammable gases being e_nt_uely' burned |
surface of the

before reaching the water
ﬂllu, G.
I claim as my invention—
1. In a steam boiler furnace, the combina-
tion with the inclosing walls, a pairof grates
and with a bridge wall, I¥, of an arch cover-

ing each grate from the fmnt wall of the far-

nace to the br ldwe wall, F, and forming thera-

with a fire box, a ﬂueleadmn‘ forwardly from |
the bridee- wall and being in ¢communication :

with the fire boxes, such ﬂue being located be-

low the fire-boxes and opening upwardly be-

tween the arches, substantially as deseribed
and for the purpose set forth.

9. In a steam boiler furnace the combina-
tion with a pair of inclosed fire-boxes and

with a steam boiler located above the fire- |

boxes and leading from the rearward end
thereof and ha,vmg a discharge opening along

its upper side, whereby the produets of com-

bustion are delivered against the forward por-

tion of the boiler, substa,ntmlly as described
‘and for the purpose set forth.
3. In a steam boiler furnace the combma- ‘
tion with inclosed fire-boxes, of a masonry in-
“closed combustion chamber at the rear of the

fire-boxes and open thereto, and a flue lead-
ing forwardly from such chamber and hav-

-'mfr a discharge opening along its upper side,
=substantlally as described.

4. In a steam boiler furnace the combina-
tion with the boiler, a pair of fire-boxes and
their grates, a solid arch inclosing each fire-
box, and a bndfre-wall B, claﬁsmfr the rear-
ward end of sueh arches, of a bri dn'e wall, D,

located forward of the wall I aud fmmmfr
therewith a. combustion chamber extendmfr
below the level of the grates, and a flue lo-
cated below the grates and leading forwardly jo

from the ecombustion chamber and having a

| diseharge opening along its upper side, sub-

stantlally as described.

5. In a steam boiler furnace the combma-
tion with the boiler, a pair of fire-boxes and
their grates, a solid atch inclosing each fire-
box, andabrldﬂe wall, T¥ elosmn'the rearward
end of such arches of A br1dﬂ*e wall, D, lo-

cated forward of the wall F and f01 ming thele-

| with a eombustion chamber ettendmn‘ below
[ the level of the grates, a flue 1oeateu below
the grates and leading forwardly from the
| combustion chamber and having a discharge

opening along its upper side, the walls of such
flue being a Water shell, and water pipes con-
necting such water shell with the boiler, sub-
stantlallv as described.

In testimony whereof I affix my signature
in presence of two witnesses.

OREL D. ORVI5.

Witnesses:
Lovuis K. GILLSON,
SPENCER W ARD.
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